PCT 



WORLD INTELLE CTUAL PROPERTY ORGANIZATION 

IolBUOODfll ButSSB 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) IulcimUu aal Patent C^ flrw lfU 's m u 7 : 
A63B 53/10 



Al 



(U) IntnatkmalPobficiLtfamNizmber: WO (KM62873 

(43)Intenath^Pim&ato 26 October 2000 (26.1000) 



(21) Intern«tkHi»lAppIkstto PCnUSOCyiO790 

(22) IntOTationalOTIngDate: 21 April 2000 (21AUX)) 



(30) Priority Data: 
09/296,447 
09/539,983 



21 April 1999 (214449) US 
31 March 2000 (31jQ3j00) US 



(71X72) Applicant and Iranian TARLOW, Andrew [US/US]; 
23B4 Tesrama Pangs, Carlsbad, CA 92009 (US). 

(72) Inventor: LAMB, Steve; 2210 CabaDo Ranchero Court, 
Diablo. CA 94528 (US). 

(74) Agents: SAMPLES, Kenneth, R et al; Fitch, Even, Tabin & 
Fteanery, Suite 1600, 120 South LaSa&e Street, Chicago, XL 
60603 (US). 



(81) 



I States AE. AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, B Y, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, HL GB, GD, GE, GH, GM, HR, HU. ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD. MG, MK, MN. MW, MX, NO. NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, 17, TM. TR, TT, TZ, 
UA, UG, UZ. VN. YU. ZA. ZW. ARIPO patent (GH. GM, 
KB, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU. 17, TMX European patent 
(AT, BE, CH, CY, DE, DK, ES, FI. FR, GB, CX, IE, IT, 
LU, MC, NL, PT, SEX OAPI patent (BP, BJ, CP, OG, CI, 
CM. GA, GN. GW, ML, MR, NE, SN, TO, TQ\ 



PnbBsned 

With iniernatkmal search report. 



(54) rate: IMPROVED GGLF CLUB 
(57) Abstract 



A golf dub shaft assembly, a golf club shaft insert, 
and a related method of providing a golf club, the golf 
dub shaft assembly consists of a dob shaft (106) and 
an insert (108) positioned within the dub shaft (106) 
proximate to a dub head end of the dub shaft (106). 
The insert (108) comprises one or more contact portions 
(1 16) contacting an interior surface (304) of the dub shaft 
(106) and one or more non-contact portions (118, 512), 
wherein each of me one or more non-contact p o rtium 
(1 18, 512) do not contact the interior surface (304) of the 
dub shaft (106). An exterior dimension of the insert (108) 
is less than or equal to an htterior dimension of the dub 
shaft (106), whereby the insert (108) reduces the torsional 
forces due to a club head (102) *n*rh+4 to the club head 
end of the dnb shaft (106) during use of a golf club (100), 
whDe not altering me dgrignad inaH rhmrm^^^^ CT 
point of the dub shaft (106). 
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IMPROVED GOLF CLUB 

BACKGROUND OF THE INVENTION 
5 The present invention relates to golf dabs, and more particularly to golf club shafts. 

Even more particularly, the present invention relates to an insert placed within a golf chib shaft to 
reduce torque or twisting in a club head relative to the golf club shaft upon swinging the golf chib and 
upon impact of a golf baE 

Golf is a very popular sport and the equipment used in golf has undergone many 
10 technological changes in recent years. Wood and steel chib shafts have given way to graphite shafts. 
The modern graphite, or graphite composite shafted chibs have been designed to be rigid while 
retaining a desired flexibility. This flexibility gives the golf club a certain "looseness- so that h is not 
too "stifT in the hands of the golfer. The flexibility gives the club shaft desired loading characteristics 
and a desired kick point The kick point is the point in the shaft where the energy is loaded to the club 
15 head. The kick^oint and the loading characteristics may be varied to produce varying results (eg. a 
lower kick point provides more loft of the ball upon impact) to make the most efficient use of the 
energy of the swing. 

Torsional effects, or twisting effects have been known for years in golf clubs. As the 
club impacts the golf ball there is a slight twisting of the club head in relation to the club shaft. These 
torsional forces are amplified when a ball is hit other than in the middle portion or center of the club 
head. A hit on a toe or the end of a club head will physically cause more twisting than a hit in the 
center of the chib head. Even a hit in the center of the club head will create torque, which, particularly 
in a graphite shafted golf club causes twisting because of the construaion characteristics of the 
graphite shaft. Torque is also created when the club bead itself comes into contact with the ground 
(hitting the ball "fat") prior to or simultaneously with contact of the ball. An "iron" (a club with an 
angled metal head) is designed to get *Tinderneath" a ball resting on the ground; thus, making some 
contact with the ground. Most golf clubs will make some contact with the ground in normal use. In- 
experienced players will have more contact with the ground and more off center hits than an 
experienced player. Regardless of a player's skill level, twisting of the club head relative to shaft will 
30 still occur. 

Furthermore, torsional forces resulting in a twisting of the club head relative to the 
club shaft are also generated due to Ac motion of the golfer swinging the club in a typical stroke. The 
center of mass of die chib head is commonly off center from a central lengthwise axis extending 
through the chib shaft. During the swing, the club head follows the club shaft and will tend to resist or 
drag slightly against the movement of the club shaft. Thus, as the golfer swings the golf club, a slight 
twisting occurs in die chib head due to the motion and physics of the swing. This twisting is amplified 
with club shafts that are designed to have a certain flexibility. For example, a modem graphite club 
shaft or graphite composite club shaft may result in more torsional forces generated at the chib head; 
dndthus, a greater twisting of the club head, man steel r wood dub shafts. 



25 



35 



10 



15 



WO 00/62873 PCT/DSOQ/10790 

Additionally, the flexibility designed into the club shaft, e.g. in graphite club shafts, 
wiD affect the twisting at the chib head. The more flexible a shaft is, the less stable the club head h. 
resulting in greater Twisting in the dub head. For example, a shaft with a higher kick point will 
generally have a more flexible tower portion of the shaft connected to a hoseJ and dub bead; thus, the 
5 dub head will experience more twisting. The hosel is the portion of the club head thai receives the 
dub shaft To correct this, a shaft can be made less flexible m remove some of the tms^ 
making the shaft out of a more rigid material; however, the designed loading charaaenstics and kick 
point of the golf dub may be^changed and the golf dub may not hit a golf baD as effectively. 

The results of these torsional forces or effects and the resulting twisting of the club 
head relative to the dub shaft can be profound. A very slight change in the angle of the club head 
relative to the dub shaft wfll unfavorably affect the accuracy of the shot For example, even a slight 
twisting resulting in a few degrees or fractions of degrees difference of the dub head relative to the 
club shaft on a golf ball hit several hundred meters wfll cause the golf ball to deviate a number of 
meters off center. This could mean the difference between the golf ball hying in the fairway or on the 
green and hying in the rough or in a sand trap. Therefore, a device is needed to reduce the torsional 
forces at the dub head while retaining, or limiting the alteration of, the club shaft's specific flexibility 
characteristics. 
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SUMMARY OF THE INVENTION 

The present invention advantageously addresses the needs above as well as other 
needs by providing an insert placed within a golf club shaft to reduce twisting in the dub head relative 
to the golf club shaft upon swinging the gorf club and upon impact' of die golf ball, without 
significantly changing the desired load characteristics or the kick point of the club shaft. 

In one embodiment, the present invention may be characterized as a golf club shaft 
25 assembly, and related method of providing a golf club, that comprises a dub shaft and an insert 

positioned within the club shaft proximate to a club head end of the club shaft. The insert comprises 
one or more contact portions contacting an interior surface of the club shaft and one or more non- 
contact portions, wherein each of the one or more non-contact portions do not contact the interior 
surface of the club shaft Tne insen reduces the torsional forces due to a dub head attached to the club 
30 head end of the club shaft during use of the golf club. In a variation, an exterior dimension of the 
insert is less than or equal to an interior dimension of the dub shaft. 

In another embodiment, the present invention may be characterized as a golf dub 
shaft insert comprising an insert adapted to be insened into a club shaft proximau to a club head cn^ 
of the club shaft The insert has a length and includes one or more contact portions adapted to contact 
an interior surface of the club shaft and one or more non-contact portions adapted to not contaa the 
interior surface of the club shaft. The insert is adapted to reduce the torsional forces due to a club head 
attached to the dub head end of the dub shaft during use of the golf club. An exterior dimension of 
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the insert is less than or equal to an interior dimension of the chib shaft the insert is adapted to be 
inserted into. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Tne above and other aspects, features and advantages of the present invention wfl] be 

more apparent from the foDorwing more particular description thereof presented in conjunction with 
the following drawings wherein: 

FIG. 1 is a view of an improved golf chib design in accordance with one embodiment 
of the present invention including a chib shaft, a hose!, a club head and an insert; 
10 FIG. 2 is a cross sectional end view of one variation of the insert of FIG. I which is 

fit inside the dub shaft in accordance with an embodiment of the present invention; 

FIG. 3A is a cross-sectional view of another variation of the insert of FIG. 1 that is 
fit inside the dub shaft in accordance with another embodiment of the present invention; 

FIG. 3B is a cross-sectional view of another variation of the insert of FIG. 1 
1 5 including a channel the insert being fit inside the club shaft in accordance with yet another 
embodiment of the present invention; 

FIG. 4 is an isometric view of the insert of FIG. 2, adapted to fit within the club shaft 
in accordance with another embodiment of the present invention: 

FIG. 5A is an isometric view of the insert of FIG. 3 A, adapted to fh within the chib 
20 shaft in accordance with an embodiment of the present invention; 

FIG. 5B is a view of the insert of FIG. 3B including channels formed in the insert, 
such that the insert is adapted to fit within the club shaft in accordance with an embodiment of the 
. present invention; 

FIG. 5C is a lengthwise cross sectional view of the insert of FIGS. 3B and 5B 
25 illustrating the spacing between channels, in accordance with an embodiment of the present invention; 

FIG. 6 is a cross-sectional view of a variation of insert as embodied in FIGS. 1-5C, 
in accordance with another embodiment of the present invention; 

FIG. 7 is a cross-sectional view of another variation of the insert as embodied in 
FIGS. 1-5C, in accordance with further embodiment of the present invention; 
30 FIG. 8 is a cross-sectional view of yet another variation of the insert as embodied in 

FIGS. 1-5C in accordance with another further embodiment of the present invention; 

FIG. 9 is a side view of the embodiment of the insert of FIG. 1, inserted into a 
borethrough hoset in accordance with an additional embodiment of the present invention; 

FIG. 10 is a longitudinal sectional view of the insert and the borethrough hosel 
35 embodied in FIG. 9; 

FIG. 1 1 is a side view of the embodiment of the insert of FIG. 1, inserted into a fixed 
end hosel in accordance with another additional embodiment of die present invention; 
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FIG. 12 is a longitudinal sectional view ftbe insert and the fixed end hosel 
embodied in FIG. 1 1; and 

FIG. 13 fe a cross-sectional view of me l t in accordance with yet 

another embodiment of the present invention. 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following description of the presently contemplated best mode of practicing the 
invention is not to be taken in a limiting sense, but is made merely for the purpose of describing the 
general principles of the mventiaxL The scope of me invention should be determined with reference to 

10 the claims. 

Referring first to FIG. 1, a view of an improved golf club design in accordance with 
an embodiment of the present invention is shown. The improved golf club 100 comprises a club head 
102 with a hosel 104, a club shaft 106 having an interior surface 1 12, and an insert 108 having a core 
1 10. The insert 108 also has an o c tago n al cross-section 1 14, a plurality of edges 1 16 (also referred to 
1 5 genericalry as a plurality of contact portions) and a plurality of races or facets 1 1 8 (also referred to 
genetically as a plurality of non-contact portions). 

The insert 1 08, or *ti> section stabilizer", reduces the torsional effects experienced at 
the club head 102 relative to the club shaft 106 without sacrificing the specific load characteristics and 
kick point of the club shaft 106. The insert 108 allows the club shaft 106 to retain the desired 
20 flexibility and at the same time, stabilize the club head 102 without making the gorf club 100 u stifF\ 
Tneinsert 108 is formed with a core 110 that U comprised of a metal. The core 110 
is typically a metal wire or metal composite wire having a diameter and extending at least a portion of 
the length of the insert 108. t.e. extending the entire length of the insert 108; however, the core 1 1 0 
may have a variety of shapes and thicknesses within the insert 108. The core 110 is preferably 
comprised of titanium, but could be comprised of other metals, such as tungsten or copper. The core 
1 10 is then dad or covered with a non-abrading, flexible polymer material. The insert 1 08 can be 
made of a plastic, rubber, or another suitable polymer material. Preferably, the insert 108 is composed 
of a non-abrading, flexible plastic. In other embodiments described further below with reference to 
FIGS. 2 through 5C t the insert 1 08 may not include a core 11 0, or the insert ! 08 may be entirely made 
30 of a metal or a metal alloy, preferably a metal with a torsional stiffness and desired lengthwise 
flexibility, e.g. titanium or a titanium alloy. 

In the embodiment shown, the insert 108 has been molded to form an octagonal 
cross-section 1 14. The points of the octagon form a plurality of edges 1 16 extending at least a portion 
of the length of the insert 108, e.g^ extending the entire length of the insert 108 as shown. The sides of 
35 the octagon form a plurality of facets 1 18 extending at least a portion of the length of the insert 108, 
e.g.. extending the entire length of the insert 1 08 as shown. For example, the plurality of edges 1 1 6 
and/or the plurality of faces 1 18 may extend overall to cover over 25% of the length of the insert 108, 
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preferably ver 50% of the length of the insert I OS, mare preferably over 75% f the length fthe 
insert 108, and most preferably over 90% fthe length of the insert 108. 

However, the insert 108 could be designed to have a cross-section with any number 
effaces 118 and edges 116. Adoitionalb', the edges 116don«havetobein&efonnof strai^it 
5. edges, but may be rounded, and the faces 118 do not have to be straight extending from each edge, but 
may be curved in an irregular shape or in a regular shape, eg. a concave curve from edge 116 to edge 
116. In feet, the insert 108 of this and other embodiments does nm have to h^ 
1 16 at all, but simply portions of the insert 108 that make contact with an interior surface 1 12 of die 
club shaft 106 (Le. contact portions) and portions of the insert 108 that do not make contact with the ' 
10 imerioT surface 1 12 of the club shaft 106 (i.e. non-contact portions). The portions making contact and 
the portions not making contact could be of many different shapes and sizes depending on the design. 
For example, the contact portions may be rounded instead of edges. Ahernativery, instead of an 
octagonal cross section including edges and faces, the contact portions may actually conform to the 
shape of the interior surface of the club shaft for a portion of the length around perimeter of the insert 
15 in a cross section view, i.e. the contact portions may be "arcs" extending a portion of the way around 
the perimeter of the insert and concentric with and contacting the interior surface of the club shaft at 
those portions of the perimeter of the insert, while the non-contact portions would be breaks (which 
could be faces or even groove-like portions) in the contact portions around the perimeter of the insert. 
However, in preferred embodiments, the surface area of the interior surface 1 12 of the club shaft 106 
20 that "contacts- the insert 108 should be less than the surface area of the interior surface 1 12 of the club 
shaft 1 06 that does not "contact' the insert 108. his noted in other embodiments, the surface area of 
the interior surface 1 12 of the club shaft 106 that "contacts" the insert 108 may be more than the 
surface area of die interior surface 1 12 of the club shaft 106 that does not "contact* the insert 108. 

Since the insert 108 does not make contact with the interior surface 1 12 of the club 
25 shaft 106 at all points and the portion of the insert 1 08 that makes contact with the interior surface 1 12 
is flexible, the insert 108 will accommodate the normal lengthwise flex of the club shaft 106. This 
feature is particularly advantageous because it enables the club shaft 1 06 to retain the load 
characteristics and kick point that the shaft 1 06 was designed to have. 

Furthermore, the imcnnraem contact of the insert 1 08 with the interior surface 1 12 of 
30 the club shaft 106 along the length of the insert 108 advantageously reduces the torque in the club head 
102 or stabilizes the dub head 1 02 without sacrificing the performance of the club shaft 106. There is 
enough contact with the interior surface of me dub shaft 1 06 to give the proper amount of support in a 
radial direction about the central axis extending the length of the club shaft 106, but not enough contact 
with the interior surface 1 12 of the club shaft 106 to interfere with the overall flexibiliry of the chib 
35 shaft 106. 

Alternatively, for example, if the exterior of the insert 1 08 made complete contact 
with the interior surface 1 12 of the club shaft 106, and in particular complete contact throughout the 
length of me insert, i.e. the exterior dimension of the insert was flush with (or conforms to) the interior 
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surface of tbe club shaft 106, then the torsional effects at the club head 102 would be reduced 
However, Ac load characteristics and kick point of the club shaft 1 06 would be ahered and tbe golf 
dub 100 would not hit the ball as effectively, r as designed Additionally, the golf club 1 00 would 
feel "stiff* to the golfer. This embodiment seeks to stabilize the dub bead 102 while retaining the 
5 designed specifications particular to a graphite club shaft, especially in chzb shafts comprising graphite. 

Furthermore, the insert 108 is located at or near the end of the club shaft 106 that is 
fit within the base] 104, e.g. proximate to the "club head encT of the club shaft. At this location, the 
insert 108 supports the shaft 106 and stabilizes the club head 102 at the critical portion, i.e. tbe tip 
portion of the club shaft. If the insert 1 08 extends too far up the length of the club shaft 1 06 h will 
10 affect the loading characteristics and the kick point of the club shaft 106. The length of the insert 108 
varies depending on the embodimem {see FIG. 2 through FIG. 5C); however, preferably the insert 108 
extends within the club shaft 106 both above and below the end of the hosel 1 04 where the chib shaft 
106 enters the hosel 104, regardless of whether the insert 108 is positioned at the end of the club head 
end of the chib shaft or proximate to the club head end of the club shaft. 
^ This embodiment is not designed to reduce gross torsional effects at the club head 

102, such as a torsional force that might cause the chib head 102 to detach from the club shaft 106. 
Tlie present embodiment also will not prevent strong vibrational forces caused by hitting the ground 
too hard The chib shaft 1 06 and the hosel 1 04 themselves are designed to reduce such gross torque 
and prevent the club head from detaching, at least within the expected normal use of the golf club 100. 
20 This embodiment, as well as tbe other embodiments disclosed is designed to "fine tune" the torsional 
forces seen at the dub bead 102. The insert 108 is designed to reduce even the slightest torque present. 
Thus, the insert 1 08 maximizes the performance of the golf club 100, in particular graphite shafted golf 
clubs or other golf clubs having chib shafts that are designed to have a certain level of flexibility (Le. 
loading characteristics and kick point). Thus, the insert 108 operates to reduce the unwanted torque 
25 generated with the normal use of the golf club 1 00. Even a slight chib head 102 twisting of a few 
degrees relative to the club shaft 1 06 will have a significant difference in the directional trajectory of 
the golf ball causing the golf ball to deviate many yards off center. 

The insert 108 is fit snugly within the club shaft 106 and, depending on the specific 
embodiment is located proximate to, Le. at or near, the end of the club shaft 1 06 that is fit within the 
30 hosel J 04 (Le. the club head end of the club shaft). The insert 1 08 may be secured to the interior 
surface 112 of the shaft 106 or the bottom of the hosel 104 with adhesives as discussed further below. 
Tbe insert 108 fits within the hosel 104 and extends above the point 320 where the shaft 106 enters 
into the hosel 104. Hius, whether or not the insert 108 is positioned at the club head end or near the 
club head end of the club shaft, in preferred embodiments, the insert 108 should extend both above and 
35 below the point 120 where the shaft 106 enters into the hosel 1 04. The specific dimensions, 

composition and characteristics of variations of the insert 1 08 are further discussed with reference to 
FIG. 2 through FIG. 8. As shown, the hosel 1 04 may be a "bwtthrougir hosel but may also be a 
"fixed encT hosel, by way of example (see FIG. 9 through FIG. 12). 
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The club bead 102 may be any ofa variety of club heads known m the art For 
example, the club head 102 may be a -driver", "btm", or VoocT to name a few. The iron style dub 
head typically makes some contact witb the ground, so the torsional forces at the club bead 1 02 may be 
greater than a driver, which often makes contact with the g If ball sitting above the ground on a tee. 
5 However, bom types of club heads wflj still experience twisting during impact with the golf ball due to 
the characteristics of the graphite golf club shaft and depending on the location of the hit to the chib 
head. All three types of club heads will further experience torsional forces at the club head due to the 
swinging motion since the center of mass of the club head 102 b off center firm a lengthwise central 
axis of the club shaft Further details and embodiments of the insert 10$ are discussed below. 
10 Referring next to FIG. 2, a cross-sectional view of an insert fit haidt a club shaft in 

accordance with one embodiment of the present invention is shown. The cross-sectional view 200 is a 
view taken at line A-A' in FIG 1. The "tip section stabilizer* or insert 208 cormuning a core 21 0 is fit 
within a club shaft 202 having an interior surface 204. Spaces 206 are created between the exterior of 
the insert 208 and the interior surface 204 of the club shaft 202. The combination of the insert 208, of 
15 mis and other embodiments, fit within the chib shaft may be referred to as a "golf club shaft assembly-. 

The embodiment shown has a core 2 1 0 comprised of a metal, preferably titanium, 
that extends at least a portion of the length of the insert 208, eg. extends the entire length of the insert. 
Tne core 2 1 0 is covered by the insert 208 which is made of a flexible polymer material. The insert 
208 has an octagonal cross-section such that the points of the octagon make contact with the interior 
20 surface 204 of the club shaft 202, i.e. forming the edges (which are an embodiment of contact portions) 
of the insert 208. The feces (an embodiment of the non-contact portions) of the octagonal cross- 
section create spaces 206 between the interior surface 204 of the club shaft 202 and the individual 
feces. The pan of the octagonal cross-section (e.g. the feces or facets) that creates these spaces 206 
can be referred to as non-contact portions of the insert 208. As stated, above the spaces 206 are 
25 advantageous of the present embodiment. The spaces 206 enable the shaft to retain the desired loading 
characteristics and kick point 

Typically, a graphite shaft has an interior diameter at the end of anywhere between 
.85 1 cm and .940 cm and a weight between 50 grams to 1 1 0 grams, The most common golf clubs have 
a weight between 60 and 80 grams. The distance between opposite points on the octagonal cross- 
30 section should be about the same dimension as the diameter of the interior surface 204 of the shaft 202 
(e.g. the exterior dimension of the insert 208 should be less than or equal to an interior dimension or 
interior diameter of the club shaft if the club shaft is cylindrical), preferabry about 2^4 mm less than 
the diameter of the interior surface 204 of the club shaft 202. The diameter of the core 2 10 can vary, 
but is preferabry half of the diameter of the insert 208. For example, if the diameter of the interior 
35 surface 204 of a graphite shaft is .851 chl then the dimension of the insert should be .848 cm between 
points of the octagon. Tne diameter of the core 210 should be .444 cm. The preferred weight of the 
insert 208 is about 10-12 grams, Tne preferred length of the insert 208 ranges from 5.M0.I cm 
depending on the design of the club shaft 202. 
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The chib shaft 202 may be graphite graphite composite or made from another 
suitable material This embodiment is most effective with a club shaft 202 has certain desired 
flexibility characteristics and torsional forces are present at the club head due to swinging tbe club and 
comacting the ball and/or ground. The modem graphhe shaft is typically h ilow through the entire 
5 length, although mis embodiment is still effective if the chib shaft 202 is only partially hollow. 
Additionally, in another embodiment, the insert 208 is tapered for a club shaft 202 that has a tapered 
mtericr running from end to end However, most graphite shafts have a uniform interior cross-section 
extending the length of the graphite shaft 

Referring next to FIG. 3A, a cross-sectional view 300 of another variation of the 
10 insert of FIG. 1 is shown which is fit inside a club shaft in accordance with another embodiment of the 
present invention The insert 308 is fit within a chib shaft 302 having an interior surface 304. Spaces 
306 are formed between the interior surface 304 of Ac club shaft 302 and each face or facet of the 
insert 308. 

This embodiment of the insert 308 does not include a core. The insert 308 is a solid 
15 insert comprised of a flexible polymer material The insert 308 has the same exterior cross-section 
(thus, same exterior dimension) as the embodiment shown in FIG. 2. The only Difference is the lack of 
a core within the insert 308. Since the core is not present, the insert 308 is typically made longer than 
the insert containing a core. The insert 308 in the embodiment shown will typically be about 10.1-12.7 
cm long compared to an insert about 5.1-7.6 cm long shown in FIG 2. The insert 308 will weigh about 
20 5-7grams without the core compared to 10-12 grams with the core. The core adds a rigidity to the 
irism so that me insert may be made shorter in length. Without the core present, the insert 308 is 
preferably made longer to provide the same effect of reducing twisting or torque at the chib head due 
use of the golf club. The insert 308 makes contact with the interior surface 304 of tbe shaft 302 at the 
points of the octagon, e.g. the contact portions (shown in cross section). Spaces 306 art 
25 advantageously created between the faces, e.g. the non-contact portions (shown in cross section), of the 
octagon and the interior surface 304 of the golf club shaft 302. 

The insert 308 of FIG. 3A may ahernatively be comprised of a metal, such as 
titanium, tungsten, aluminum or copper, or a metal alloy comprising one or more of the mentioned 
metals, for example. Such a metallic insert, comprised of the recited metals, for example, will be more 
30 rigid than the embodiment comprised of a flexible polymer material such as rubber, but will also have 
a certain level of flexibility that is specifically inherent to the given metal or metal alloy. However, the 
length of the insert is shortened in comparison to an insert comprises a flexible polymer material, such 
that the insert does not make the club shaft too strff. Thus, the metallic insert will provide torsional 
support at the club head and not limit the normal lengthwise flexibility of the club shaft due to an 
55 inherent flexibility of these metals. Thus, advantageously, the insert 308 may be made entirely of a 
metal or metal alloy and will mitigate tbe torsional forces at the chib head relative to the dub shaft 
without altering tbe desired load characteristics and kick point of the club shaft. 
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Referring next to FIG. 3B, a aoss-scciional view of another variation f the insen of 
FIG. 1 including a channel is shown such that the insert is fit inside a chib shaft in accordance with yet 
another embodiment fthe present mvemion. Again, the msert 308 is fit wto a chib shaft 302 
having an mterior strrfcee 304. Spaces 306 are fanned betwera the fthedub 
5 shaft 302 and each face 307 or facet (also referred to as non-comact portion 307) of the insert 308. 
Furthermore, the edges 309 (or contact portions 309) of the insert 308 are shown as the points of the 
cross-section of the insert 308, which is shown as an octagonal cross-section. Additionally, this 
emb<)diincmahistrates ^ 
cliannd 312 is also an emb<)dim^ 
10 a non-contact portion, similar to the faces as described above. 

In this embodiment of the insert 308, a channels 12 (an embodiment of a non-contact 
portion and also referred to a groove we annulariy around at least a 

portion of the exterior surface of the insert 308, i.e. extends around the entire exterior surface of the 
insert 308. Furthermore, the channel 312 is indicated as extending into the exterior surfcee of the 
1 5 insert 308 and tenninating at the mdicated dashed lines, such that the channel 3 12 or groove is formed 
within the contact portions (e.g. edges 309) and the other non-contact portions (e.g. faces 307) around 
the exterior surface of the insert 308. Furthermore, note that the cross section of the insert 308 at the 
channel is circular (at the dashed line): however, the cross section may be designed to be circular, 
oblong, the same exterior cross section as the rest of the insert (e.g. octagonal), or any other desirable 
geometry which may be used to control or fine tune the lengthwise flexibility of the insert 308, which 
allows for the control of the load characteristics of the club shaft 302. Thus, the cross-section of the 
insert 308 may be further controlled at a respective channel 3 12. 

Although FIG. 3B illustrates one channel 3 12, there may be many channels at 
different cross sections along the length of the insert 308, which is illustrated and described with 
reference to FIGS. SB and 5C. Additionally, the channels may extend onhy part way around the 
exterior surface of the insert 308. e.g. forming semi-circles at a particular cross section of the insert 
308. 

The embodiment of the insert 308 of FIG. 3B may be comprised of a flexible 
materiaL such as a polymer, as o^^ 
30 exterior surface of the insert 308. 

Alternatively, the embodiment of the insert 308 of FIG. 3B, as well as the 
embodiment of FIG. 3 A, may also be completely comprised of a metal such as titanium, tungsten or 
copper, or a metal alloy, as described above. The significance of the composition of the insert 308 and 
me charmeJ 312 or charmeb is furte 

Inferring next to FIG. 4, a view of an embodiment of the insert of FIG. 2 is shown 
which is adapted to fit wrmin a club shaft in accordance with a further embodiment. The insert 400 has 
an octagonal cross-section 404, a core 402 extending the length of the insert 400, a plurality of edges 
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(an embodiment of «>maa portions) 406 cxt of the insert 400. and & plurality of 

facets 408 (an embodiment f non-contact portions) extending the length of the insert 400. 

The insert 400 is consistent with that shown in FIG. 1 and FIG. 2. The length of the 
insert 400 wiU typically be 5.1-7.6 an depending on the club shaft, and the flexibility f the insert 400 
and core 402 used. The presence of the core 402 as compared to tb* prwiore 
insert 400 an added rigidity; mils, a shorter faigm yields 
torsional effects at the club head. 

Referring next to FIG. 5A, a view of an embodiment of the insert of FIG. 3A is 
shown which is adapted to fit within a chib shaft in accordance with an additional embodhnem. The 
insert 500 has an octagonal cross-section 502, & plurality of edges 504 extending the length of the 
insert 500, and a plurality of facets 506 extending the length of the insert 500. The embodiment of the 
insert 500 is similar to the embodiment shown in FIG. 2 and FIG. 4, except there is no core. The insert 
500 is entirely made of a flexible polymer material. The length of the insert 500 is typically 10.1-12.7 
cm compared to an insert that has a core, where the insert is 5.1-7.6 cm long. If the insert 500 is 
15 ,on S CT « * ma y interfere with the loading characteristics and kick point of the shaft. 

Furthermore, an embodiment of the insert 500 made entirely of metal or a metal alloy 
is Typically made shorter than the insert made of a flexible polymer materia) and likely shorter than an 
insert including a core (as shown m FIG. 4). For example, such a metallic or metaJ alloy insert 500 
may be about 234.7.6 cm (or 234-5.1 cm) long depending on the metal or metal alloy used, but is not ' 
10 limited to such lengths. 

Referring next to FIG. 5B. a view of an embodiment of the insert of FIG. 3B 
including channels formed in the insert is shown such that the insert is adapted to fit within a club shaft 
in accordance with an embodiment of the present invention. This embodiment of the insert 510 has an 
octagonal cross-section 502, a plurality of edges 504 (Lc. an embodiment of contact portions) generally 
extending the length of the insert 510, a plurality of faces or facets 506 (i.e. an embodiment of non- 
contact portions) generally extending the length of the insert 510, and channels 512 (i.e. another 
embodiment of non-contact portions and also referred to as grooves or notches) formed around the 
exterior surface of the insert 510. This embodiment of the insert 510 is similar to the embodiment 
shown in FIG. 2 and FIG. 4, except there is no core and the addition of channels 5 J2, and similar to the 
embodiment shown in FIG. 5A, except with the addition of channels 512. 

In mis embodiment of me insert 5 1 0, each channel 5 1 2 (also referred to as a groove " 
or notch) extends about, or annulariy around, at least a portion of the exterior surface (or 
circumference) of the insert 308, e.g., completely around the exterior surface of the insert 308 as 
shown. Note that the channel 512 is also a non-contact portion of the insert 510, since the exterior 
surface of the insert 510 at the channel 512 does not contact the interior surface of the insert 510. As 
such, each channel 512 is formed within the exterior surface of the insert 512, e.g. formed within 
respective ones of the plurality of edges 504 (i.e. an embodiment of contact portions) and respective 
ones of the plurality of facets 506 (It. an embodiment of noiwxmtact portions) around the exterior 
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surface f the insert 510. Furthermore, the channels 512 extend at least b portion of the kn£th of the 
insert 510, far example, each channel 512 extcadslessihan20%ofthelengnjofiheiii$en510, 
preferably less than 10% fthekngbt f the insert, and more preferably tesstban5%of4e tegAof 
the insert 510. rreferabry,ejichehmmel5I2exteKk 
5 surface of the insert at a right angle to a lengthwise axis extending tie length of the insert 510, Lc if 
the insert 510 is positioned as standing vertically, each channel extends annnlarty in a horizontal 
direction aroimd the exterior surface of the insert 510. However, in other embodiments, one or more 
channeb may extoid aimularry arouwl fte ms« 

direction, Le. not at a right angle with respect to the lengthwise axis extending the length of the insert ' 
10 510. Furthermore, as shown, each of the channels 512 are spaced apart from each other and are 
located a different position along the length of the insert 5 1 0. In an alternative embodiment one or 
more channels may be formed thai extend annularty about the insert in a helical manner (spiraling) 
Ihroughout at least a portion of the length of the insert. Furthermore, in other embodiments, the 
channels may extend pan way atom the exterior surface of the insert 510 such that each channel 510 is 
15 a semi-circle, for example, that extends halfway around the insert 510 at different positions along the 
length of the insert 51 0. 

Typically, the channels 5 12 serve the purpose of adding an additional lengthwise 
flexibility to the insert 510 so that a longer insert 510 may be used. Generally, the longer the insert 
5 1 0. the more the torsional forces at the club head will be reduced: however, if the insert 5 1 0 is too 
20 long, the lengthwise flexibility of the club shaft is effected. Thus, me channels 512 generally improve 
the performance of the club by allowing the insert 5 1 0 to have an adequate length to stabilize the club 
bead and desired lengthwise flexibility so that the lengthwise flexibility and load characteristics of the 
club shaft is not inhibited. The geometry of these channels can be designed (tailored} for the most 
effective performance in a variety of shaft materials, stiffnesses and kick points. As such, the channels 
25 512 serve to break the continuity of the contact portions. e.g. plijramy of edges 504, that contact the 
interior surface of the club shaft. Thus, while providing the additional torsional support at the club 
head, the insert is more flexible to lengthwise bending of the club shaft. 

The insert 510 ofFlG. 5B may be comprised of a flexible material, such as a 
polymer, as described above with the channel 512 being formed or cut whhin the exterior surface of 
me insert 510. Alternatively, the insert 510 ofFlG. 5B may be comprised of a metal, such as titanium, 
tungsten or copper, or a metal alloy, comprising one of the above mentioned metals. 

It has been found mat in the embodiments of the insert 308 that are substantially 
completely comprised of a metal or metal alloy, the addition of one or more channels 3 12 spaced at 
different positions throughout the length of the insert 510 advantageously gives the metallic insert 510 
an added controllable flexibility to the lengthwise flex of the club shaft, in addition to the enhanced 
rigidity and torsional support at the club head. Thus, a metallic insert may be used in conjunction with 
a specifically designed club shaft having a specific kick point and load characteristics, to reduce the 
twisting or torsional forces at the club bead due to swinging the golf club and/or due to impact of the 
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chibbead with the ball without altering the designed kick point end bad characteristics of the club 
shaft 

Furthermore, with the addition f channels 5 12, an embodiment of the metallic insert 
or a polymer insert may be designed slightly longer than a corresponding metallic insert without 
5 channels having a similar conrporitian due to the added flexmitoy of the insert created by the channels 
5 1 2 to accommodate the lengthwise ilexes of the club shaft. 

Additionally, the spacing of the channels 512 throughout the length of the insert 510 
may be altered or adjusted to pi^ 5C 
The insert 5 1 0 may be friction fit into the club shaft or may be adhered within the 
10 chib shaft using an adhesive, such has epoxy. For example, the insert 510 is coated with an adhesive 
and inserted into the club shaft to the desired location and the adhesive is allowed to dry. 

In an anemative embodiment of the insert of FIG. 5B, tbc non-contact portions may 
be embodied only as the channels 5 12 such that there are no feces 506 formed in the insert Tnus,the 
contact portions, previously shown m FIG. 5B as edges 504 would be embodied as the exterior surfecc 
of the insert between the channels 512 spaced along the length of the insert As such, the insert would 
resemble a cylindrical shaped insert having channels formed intermittently throughout the length of the 
insert and annutarly extending around at least a portion of the exterior surface of the insert and spaced 
mtermittentry along the length, e.g. a cylinder having channels resembling rings spaced throughout the 
length of the insert In such an embodiment, the non-contact portions are the channels 512 and the 
contact portions' are the exterior perimeter surfecc of the insert in between the channels 512. 

Referring next to FIG. 5C, a lengthwise cross sectional view of the insert of FIGS. 
3B and 5B is shown illustrating the spacing between channels in accordance with an embodiment of 
the present invention. Shown are the insert 510 having edges 504 (an embodiment of contact portions) 
and channels 5 12 (an embodiment of nori-contact portions). The channels 512 are spaced at different 
locations along the length of the insert 510. Again, the channels allow the insert 510 to be more 
flexible to the desired lengthwise flex (shown as arrow "A") that is designed into most club shafts, in 
particular graphite shafted clubs which are commonly designed with a desired kick point and load 
characteristics. 

The channels 512 may be evenly spaced or spaced further apart or closer together 
throughout different portions of the length of the insert 510. A club shaft having a specific kick point 
and load characteristics may be altered or adjusted by the proper spacing of the channels. For example, 
the insert 510 may be made long enough to effect the flexibility of the club shaft and then channels are 
added to create more or less lengthwise flexibility in the insert 510 at certain points along the insert 
510. Tnus, with the proper placement of channels 512 and proper shape and cross-section, the kick 
point and load characteristics of the dub shaft may be fine-tuned. For example, if more flexibility is 
desired at one end of the insert 510. then more channels 512 may be farmed near the one end of the 
insert 510. Furthermore, altering the depth of the channels 512 or the cross section geometry (as 
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shown in FIG. 3B) of The channels 512 will aher the flexibility ftteinsota the specific channels 



51Z 



It is noted that the channels 512 are shown are being cot into the exterior surface of 
the insert 510 as a square cut indentation; however, to duumel may be ot^ 
5 trapezoidal or triangular. The specific shape of the channel may be altered to control the specific 
lengrirwiMftewTriliTyoffcemsen 
cnaracteristics of the club shaft. 

Referring next to FIG. 6, a cross-sectional view £00 is shown of a variation of the 
insert as embodied in FIGS. 1-5C The insert 602 has a hexagonal cross-section. The points 610 (Le. 
10 the cross sectional view of the edges or contact portions) of the hexagon make contact with the interior 
surface 606 of the club shaft 604. Spaces 608 are formed between the sjdes 612 (Le. the cross section 
view of the faces or non-contact portions) of the hexagonal cross-section and the interior surface 606. 
This embodiment of the insert 602 could optionally have a core as described above, or be comprised of 
a flexible polymer material, or entirely of a metal or metal alloy. 
15 An important feature shown of this embodiment and the following embodimenn in 

FIG. 7 and FIG. 8, as well as the previous embodiments of FIGS. J-5C, is not only the specific 
geometric shape of the cross-section, but the fact that there are contact portions (Le. the points 610) of 
the insert 602 that make contact with the interior surface 606 and there are non-contact portions (Le. 
the sides 612) of the insert 602 that do not make contact with the interior surface 606. The contact 
20 portions add to the stability of the chib head to reduce the torsional or twisting effects, while the non- 
contact portions enable the shaft 604 to retain its designed flexibility, load characteristics, and kick 
point The contact portions are not limited to points 610 and edges extending the length of the insert 
601 Nor are the non-contact portions limited to sides 612 and facets extending the length of the insert 
601 The insert 602 could be designed to have many differently shaped contact portions and non- 
25 contact portions having straight or curved dimensions. For example.' the sides 6 12 do not have to be of 
equal length or could be rounded so as not to resemble the sides 612 or points 610. Furthermore, the 
contact portions may conform to (or be flush with or concentric with) the interior surface of the club 
shaft 604 for a portion of the perimeter of the insert 602. Thus, the contact portions might be arcs 
concentric with and contacting the interior surface of the club shaft, while being broken up by non- 
30 contact portions formed in between these -arc' embodiments of the contact portions. These non- 
contact portions may actually be groove-like extending along at least a portion of the length of the 
insert, e.g. extending the entire length of the insert. Thus, the insert 602 might appear as a cylindrical 
insert having non-contacts portions, such as faces, curved faces or grooves extending the length of the 
insert. In this embodiment, the contact portions are the portions in between me non-contaa portions 
35 that are ccmcentric with the interior surface of the chib shaft Further arwnatively, as described above, 
the cross section of FIG. 6 may be circular (i.e the contact portion is the exterior surface of the insert at 
the particular cross section) and the non-contaa portions are one or more channels as described above 
and would be visible at another cross section. 
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Add itiona lly, the contaa portions and non-contact pojiiom do not need to extend 
uniformly throughout the length of the insert 602. or throughout the entire length of the insert 602. 
Thus, the insert 602 includes contact portions (eg. points 6 1 0 and edges) that contact (i.e. 
mechanically engage) the interior surface 606 of the chib shaft 604 throughout at least & portion of the 
5 length of the insert 602 and there are non-contact portions thai do not contact th«» mt^-ir^ fnrfarr 
of the dub shaft 604 throughout at least a portion of the length of the insert 602, 

Referring next to FIG. 7, a cross-sectional view 700 of another variation of the insert 
as embodied in FIGS. 1-5C is shown. The insert 702 within a chib shaft 704 has a cross-section 
having fair sides era square. Similarly, this embodiment could optionally have a core as described 
10 above. 

Referring next to FIG. 8, a cross-sectional view 800 of another variation of the insert 
as embodied in FIGS. 1-5C is shown. The insert 802 within a club shaft 804 has a cross-section 
hiving three sices or a triangle. Similarly, this embodiment could optionally have a core as described 
above. 

15 Referring next to FIG. 9, a view is shown of an embodiment of the insert of FIG. 1 

inserted into aborethrough hosel. The club bead 902 having a borethrougb hosel 904 has a club shaft 
906 fit inside the borethough hosel 904. The insert 908 fits within the club shaft 906 proximate to (Le 
at or near) the chib head end of the club shaft 906 (Lc shown as beii« « the end of the club head end 
of the chib shaft 906) and has a core 910 and an octagonal cross-section 912. Thus, the golf club shaft 
20 assembly, i.e. the insert 908 and chib shaft 906) fit within the borethrougb hosel 904. The borethough 
hosel 904 extends entirety through the club head 902. The chib shaft 906 is secured all the way inside 
the bare-through hosel 904, typicalry with epoxy, and the insert 908 is friction fit at the bottom of the 
club shaft 906, or attached within the chib shaft 906 at an interior surface of the club shaft 906 with an 
adhesive. The insert 908 extends both above and below the point where the club shaft 906 exits the 
25 borethrougb hosel 904. but not the entire length of the club shaft 906. It is noted that the insert 908 
described in FIG. 9 and also in FIGS. 1 0-13 may be consistent with any of the embodiments as 
described with reference to FIGS. 2-8. 

Referring next to FIG. 1 0, a longitudinal sectional view is shown of the insert and the 
bc*ethrough hosel as embodied in FIG. 9. The longitudinal view 1000 is taken from the line B-B' in 
30 FIG.9. A club head 1002 having a borethrough hosel 1004 has a club shaft 1006 having an interior 
surface 1016 fit within. An insert 1008 having a core 1010 is fnwhhm me club shaft 1006. Also 
shown is a layer of epoxy 1012 and a thin cap 1014. 

The insert 1008 is typically inserted, e.g. friction fit, within the chib shaft 1006 
proximate to (Le. at or near) the chib head end of the club shaft 1 006 such that h extends above the 
35 point where the graphite or club shaft 1006 enters the bOTttbrougb hosel 1004. The diameter (or 

exterior dimension) of the insert 1 008 is about the same as or less man an interior diameter of the insert 
1 008, such that the insert 1 008 can be pushed into the club shaft J 006, but typically won't slide out of 
chib shaft 1006 on hs own. The insert 1008 may be coated with an adhesive, such as er^, prior to 
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being inserted into the club shaft 1006, such thai the insert 1008 adheres to the interior surfece 1016 of 
the club shaft 1006 at fee contact portions. The cross-section of the insert 1 008 is taken it the exterior 
dimension of the insert, i.e. at the points of the octagon, sach that the spaces created between the insert 
1008 and tht interior surface 1016 f the club shaft 1006 are not shovm. The, the club shaft 1006 and 
5 insert 1008,Le.tne golf eh* shaft assembly, is seemed into tte bcrettorogh hoseM 

epoxy 1012. Alternatively, the insert 1008 may be inserted imo the dub shaft 1006 after the chib shaft 
1006 s inserted into the hose) 1004. to addition, a thin cap 1014 may be placed over the bottom of the 
borethrough hosel 1 04 to protect the crab shaft 1006 and me insert 1008. 

Referring next to FIG. 11, a view 1100 is shown of an embodiment of fte insert of 
10 FIG. I, inserted into a fixed end hosel. The chib head 1 102 having a fixed end hosel 1 104 has i club 
shaft 1 106 fit inside the fixed end hosel 1 104. typically with an adhesive, such as epoxy. The insert 
1108 is fit within the dub shaft 1 106 proximate to the club head end of the club shaft 1 106, i.e. shown 
as being at the chib head end of the chib shaft 1 106, and has a core 1 1 10 and an octagonal cross, 
section. The fixed end hosel 1 104 extends pan of the way through the chib head 1 102 and terminates 
15 at an end within the hoseL Typically, the insert 1 108 is secured within the club shaft 1 106, forming the 
golf dub shaft assembly, and then the club shaft is secured within the fixed end hosel 1 104. The insert 
1 1 08 extends above and below the point where the chib shaft II 06 exits the fixed end hosel" 1 1 04. The 
present embodiment is not limited to the a borethrough hosd or a fixed end bosel, as the insert 1 108 
could be adapted to ft a variety of hose) designs known in the an. Furthermore, h is noted that the 
insert 1 1 08 may be consistent with one or the embodiments as described with reference to FIGS. 2-8. 

Referring next to FIG. 1Z a longitudinal sectional view is shown of the insert and the 
fixed end hosel as embodied in FIG. 11. The longhudinal view 1200 is taken from the line C-C*in 
FIG. II. An insert 1208 having a core 1210 is fit within a club shaft 1206 proximate to. ix. at or near, 
the club head end of the club shaft 1206: thus, forming a golf club shaft assembly. A dub bead 1202 
having a fixed end bosel 1204 has the club shaft 1206 and the insert 1208 fit within the fixed end hosel 
1204. Also shown is a shaft-nosel layer of epoxy 1214 between the dub shaft 1206 and the bosel 
1204. and an insert-hosel layer of epoxy 1216 between one end of the insert and the fixed end hosel 
1204. 

The insert 1208 is friction fit within the dub shaft 1206 proximate to the club head 
end of the dub shaft 1206 such thai it extends above and below the point where the golf dub shaft 
1206 enters the fixed end hosel 1204. The insert may be coated with an adhesive, such as an epoxy 
prior to being inserted into the club shaft; thus, the insert is also adhered to the interior surface 1 212 of 
the club shaft 1206 at the contact portions. Then the dub shaft 1206 including the insert 1208 is 
secured into the fixed end hosd 1204 with a shaft-hose! layer of epoxy 1214. The insert 1208 may 
also then be secured at one end to the bottom of the fixed end hosel 1204 with an msert-faosel layer of 
q»xy 1216. It is noted that the insert 1208 may be placed into the club shaft 1206 after the dub shaft 
1206 is secured into the fixed end hosel 1204. The cross-section of the insert 1208 is taken at the 
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exterior dimension of the insert 1208, Le. at the points of the octagon, such that the spaces created 
between the insen 1208 and the interior surface 12 12 of the chib shaft 1206 are not sh wninFJG. 10. 

Referring next to FIG. 13, a cross-sectional view 1300 of the insert of FIG. 1 is 
snowr*, m accordance wim The chib shaft 1302 has 

5 an interior surface 1304. Hie insert 1306 having an octagonal cross-seoianaiuJacare 1310isfit 
within the dub shaft 1302. The spaces famed betwea J304 of the chib shaft 

1302 and the msert 1306 (at the facts pardons) are taken up by 

a layer of very flexible epoxy 1 308 poured therein. The flexible layer of epoxy 1308 b more flexible 
than the insert, even the insert comprising a flexible porymcr material The epoxy 1308 is flexible 
10 enough tone* effect the leaded 

of this embodiment, yet the epoxy 1308 provides an adequate adhesive for securing the insert 1306 to 
the interior surface 1304 of the club shaft 1302. 

Ateraatfvery, in another embodiment, an adhesive is applied to the exterior surface 
ofthe insert 1 302 prior to being inserted into the chib shaft 1302. The adhesive is applied at only the 
15 contact portions (e.g. edges) or at both the contact portions and the non<ontact portions (eg. faces or 
facets). The adhesive is allowed to dry such that the insert is adhered to the interior surface 1 304 of 
the club shaft 1302 at the contact portions. In this embodiment, spaces still exist between the ulterior 
surface 1304 and the non-contact portions, depending on the level of adhesive applied. Additionally, h 
is noted that the insert 1 306 may also be embodied such as described with reference to FIGS. 2-8. 
20 to accordance with at least several embodiments as further described above, agolf 

club shaft assembly is described as including a chib shaft and an insert positioned within the club shaft, 
the insert comprising one or more contact portions contacting an interior surface ofthe club shaft and 
one or more non-contact portions, wherein each ofthe one or more non-contact portions do not contact 
the interior surface of the club shaft. An exterior dimension ofthe insert is less than or equal to an 
25 interior dimension of the club shaft, such that the insert reduces the torsional forces due to a club head 
attached to the club head end of the club shaft during use ofthe golf club. In a variation, the insert is 
located proximate to a chib head end ofthe chib shaft, in another variation, the insert comprises a 
flexible polymer. In a further variation, the insert comprises a metal or a metal alloy. 

Furthermore, in accordance with at least several embodiments as f^er ocscribed 
30 above, a golf club shaft assembly is described as comprising a club shaft and an insen positioned 
within the club shaft proximate to a club bead end ofthe club shaft, the insert comprising one or more 
contact portions contacting an interior surface ofthe club shaft and one or more non-contact portions, 
wherein each ofthe one or more non-contact portions do not contact the interior surface ofthe chib 
shaft. The insert is made of a material comprising a flexible polymer. The insert reduces the torsional 
35 forces due to a club head attached to the club head end of the chib shaft during use ofthe golf chib. In 
a variation, an exterior dimension of the insert is less than or equal to an interior dimension ofthe club 
shaft. 
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Additionally, in accordance with ar least several embodiments as further described 
above, a golf club shaft insert is described as comprising an insert adapted to be inserted into a club 
shaft, the insert having a length. The insert includes one or more contaa Demons adapted to contact an 
interior surface of the club shaft and one or more non-contact portions »Hgr«H t not contact the 
mteriorsnrfeceofme dub shaft. An exierior dimension of the insert b less than or equal to an interior 
dimension of the crab shaft the insert is adapted to fit within, whereby the insert is adapted to reduce 
the torsional forces due to a club head attached to the club bead end of the chib shaft during use of the 
golfdub. In a variation, the insert is to be inserted proximate to a club head end of the chib shaft In 
another variation, the insert comprises a flexible polymer. In a further variation, the insert comprises a 
metal or a metal alloy. 

Furthermore, in accordance with at least several embodiments as further described 
above, a golf club shaft insert is Described as comprising an insert adapted to be inserted into a club 
shaft proximate to a club head end of the club shaft. The insert has a length and includes one or more 
contaa portions adapted to contact an interior surface of the club shaft and one or more non-contaa 
portions adapted to not contaa the interior surface of the club shaft. The insert is made of a material 
comprising a flexible polymer, whereby the insert is adapted to reduce the torsional forces due to a 
club bead attached to the dub bead end of the club shaft Airing use of the golf chib. In a variation, an 
exterior dimension of the insert is less than or equal to an interior dimension of the club shaft that the 
insert is adapted to be inserted into. 

Further additionally, in accordance with at least several embodiments as further 
a^scribed above, a golf club shaft insert is described as comprising an insert adapted to be inserted into 
a club shaft proximate to a club head end of the club shaft. A portion of an exterior of the insert is 
adapted to contact an interior surface of the club shaft. The insert has a length and includes non- 
contaa portions comprising one or more channels formed within the insert, wherein each of the one or 
more channels extends anmilarly about at least a portion of an exterior surface of the insert. The insert 
is adapted to reduce the torsional forces due to a club head attached to the dub head end of the club 
shaft during use of me golf club. 

While the invention herein disclosed has been described by means of specific 
embodiments and applications thereof! numerous modifications and variations could be made thereto 
by those skilled in the art without departing from the scope of the invention set forth in the claims. 
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CLAIMS 

What is claimed is: 

1. A g If club shaft assembly comprising: 
5 a dub shaft (106); and 

an insert (108) positioned within the ctab shaft (10Q proximate^ 
the club shaft (106), the insert comprising: 

one or more contact portions (1 16) contacting an interior surface (304) of 

the club shaft (106); and 

10 one or more noiwamtact portions (1 18, 512), wherein each of the one or 

more non-contact portions (11 8, 5 1 2) do not comaau^ interior surface (304) of the du^ 

wherein an exterior dimension of the insert (106) is less than or equaJ to an interior 
dimension of the club shaft whereby the insert reduces the torsional forces due to a club head (102) 
attached to the dub bead end of the club shaft (1 06) during use of a golf chib (1 00). 

15 

2. The golf club shaft assembly of Claim 1 wherein each of the one or more contact 
portions (116) extends at least a portion of a length of the insert (106). 

3. The golf club shaft assembly of Claims 1 or 2 wherein each of the one or more 
20 non-contact portions (1 18, 512) extends at least a portion of a length of the insert (106). 

4. The golf club shaft assembly of Claims 1, 2 or 3 wherein one or more of said one 
or more contact portions (1 16) comprise edges (1 16). 

25 5. The golf club shaft assembly of Claims 1. 2. 3 or 4 wherein one or more of said 

one or more non-contact portions (11 Z t 5 12) comprise facets ( II 8). 

6. The golf dub shaft assembly of Claims 1, 2, 3, 4 or 5 wherein one or more of the 

one or more non-contact portions (1 18, 512) comprise channels (512) formed within the insert (510X 

30 wherein each of the channels (512) extends annularly about at least a portion of the exterior of the 
insert (510). 

7. The golf club shaft assembly of Claim 6 wherein said each of the channels (5 12) 
is located at a diffierent position along a length of the insert (510). 

35 

8. The golf club shaft assembly of Claims 1, 2, 3, 4, 5, 6, 7 or 8 wherein said insert 
(106) comprises a material select 
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9. The g If club shaft assembly f Claims 1. 2. 3, 4. 5. 6. 7 or 8 wherein said insert 
(500) comprises a metal selected from a group consisting of: thanhnn, copper, aluminum and tungsten. 

JO. Thegolfchib shaft assembh/ of Chums 1.^3^,5, 6, 7. 8 or 9 wherein said 
5 insert (106) includes a core (1 10) extending through at least a portion of a length of the insert (106). 

11. Thegolf dub shaft assembly of Clams 1,2, 3,4. 5,6. 7, 8, 9, 10 or 1 1 wherein 
said dub shaft (106) comprises graphite. 

'0 12. A golf chib shaft insert comprisingr 

an insert (108) adapted to be inserted into a club shaft (106) proximate to & club head 
end of the crab shaft (106), the insert (108) having a length and including: 

one or more contact portions (116) adapted to contact an interior surface 
(304) of the crub shaft (106); and 

15 one or more non-contact portions (1 18. 512) adapted to not contact the 

mterior surface (304) of the chib shaft (106); 

wherein an exterior dimension of the insert (108) is less than or equal to an interior 
dimension of the chib shaft (106) the insert (108) is adapted to be inserted into, whereby the insert 
( 3 08) is adapted to reduce the torsional force due to a chib bead (ICB^ 
20 the chib shaft (106) during use of a golf club (100). 

13. The golf club shaft insert of Claim 12 wherein the insert (106) is made of a 
material wherein the material is selected from a group consisting of a metal and a metal alloy. 

25 14. The golf club shaft insert of Claims 12 or 13 wherein one or more of said one or 

more contact portions (116) comprise edges (116). 

1 5. The golf chib shaft insert of Claims 12, 13 or 14 wherein one or more of said 
one or more non-contact portions ( 1 18, 512) comprise facets (1 1 8). 
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16. The golf club shaft insert of Claims 12, 13, 14 or 15 wherein one or more of the 
one or more non-contact portions ( 1 18, 512) comprise channels (512) formed within the insert (106X 
wherein each of the channels (512) extends aimularry about at least a portion of the exterior of the 
insert (106). 



17. -A method comprising: 
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providing b chib shaft (106) having an interior surface (304) and an interior 
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dimension; 
including: 



providing an insert (108) having a length and an exterioT dimension, the insert (108) 



one or more contact portions ( 1 1 6); and 
one or more non-contact portions (118, 512); and 
mserting the insert (108) into a dub head end ofthechzb shaft (106) such that ea^ 
rfthec^ormorecontMpcmicms (1 16) contam a portion of me interior surfcce (304) of the dub 
shaft (1 06) and each of the one or more non-contact portions (1 18,512) does not contact the interior 
surface (304) of the club shaft (106), wherein the exterior dimension of the insert (106) is less than or 
cquaJ to the interior dimension of the dub shaft (106), whereby the msert(108)rechicesthetors^ 
forces due to a dub head (102) attached to the dub head end of the club shaft (106) during use of a 
golf club (100). 

15 ,8 * "n* method of Claim 1 7 runner comprising adhering the insert (108) into the 

dub shaft (106). 

19. The method of Claims 1 7 or 1 8 further comprising securrag said club shaft (106) 
into a hosei (1 04) of the club head ( 102). 
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20. A golf dub shaft assembly comprising: 
a club shaft (106); and 

an insert (108) positioned whhin the dub shaft (106) proximate to a club head end of 
the club shaft (106). the insert comprising: 

one or more contact portions (116) contacting an interior surface (304) of 

the dub shaft (106); and 

one or more non-contact portions (1 18, 512). wherein each of the one or 
more non-contact portions (II 8. 512) do not contact the interior surface (304) of the club shaft (106); 

wherein the insert (108) comprises a flexible polymer, whereby the insert reduces the 
torsional forces due to a club head (102) attached to the dub bead end of the dub shaft (106) during 
toe of a golf dub (100). 
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